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The present invention pertains to cable elevators. 



PRE-ASSEMBLED ELEVATOR SHAFT 



Elevator systems in which the elevator cabin is lifted or lowered by ca- CD 



bles are sufficiently known. A common way of action therein lies in arranging the 
required elements, like guide rails for the elevator cabin as well as deflection 
sheaves for the cables etc. within an elevator shaft. This way of action is not only 
quite expensive as a plurality of individual elements have to be transferred to the 
respective mounting position, have to be arranged there individually and have to be 
connected with the remaining elements of the elevator, but also is essentially un- 
suitable for the subsequent equipment of old buildings with elevator systems, as no 
elevator shafts at all are existing in which the individual elements of the elevator 
system to be assembled could be arranged. 



housing with such one in spite of the lacking elevator shaft, the US patent US-A- 
3880258 provides that a self-supporting shaft scaffold is erected out of vertical and 
horizontal and vertical beams by plugging into one another individual modules con- 
sisting of vertical and horizontal beams step-by-step, i.e. one above the other, 
whereby a self-supporting shaft scaffold is created. On this self-supporting shaft 
scaffold the guide rails are fixed from the inside. These guide rails, however, only 
have a guide function. A load-reducing function is not taken over by the guide rails 
in this construction. Such erection of a self-supporting shaft scaffold thus is corn- 



In order to be able to erect an elevator or to subsequently equip the 
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paratively expensive in material and work, since after erection of the complete shaft 
an additional working cycle for fixation of the guide rails is required. 

It, therefore, is the object of the present invention to create an elevator 
system which is independent from an elevator shaft provided for in a housing, 
which can be easily manufactured as well as being assembled economically and 
which in spite of the reduced material expense for the manufacture of the support- 
ing structure also is flexible in particular in arrangeability of the drive or also the 
cable sheaves, for e.g. answering the most different installation demands in mod- 
ernization projects. 

An elevator apparatus is provided for in which the essential elements for 
operating the elevator, including the cable guide, deflection sheaves and drives are 
assembled in module-shaped mounting frames. In accordance with the present 
invention, these mounting units therein can be connected to form a self-supporting 
shaft scaffold which can be held on a house wall. The guide elements for the cabin 
and the guide elements for the counterweight form vertical beams of the shaft scaf- 
fold. By connecting them with the mounting frames forming the horizontal beams 
of the shaft scaffold, a self-supporting shaft scaffold is created with low material 
expense. 

Simultaneously there are good possibilities for adaptation to the respec- 
tive individual installment situation. Thus, e.g. in adaptation to the respective indi- 
vidual case it can be chosen which mounting frame is to be the one which accom- 
modates the drive. In addition, there are manifold possibilities to individually define 



in which way and manner the respective elevator components, the drive and the 
cable sheaves are to be mounted on the mounting frame. Thus, there is the possi- 
bility of mounting within as well as outside of the shaft cross-section bordered by 
the module-shaped mounting elements. Simultaneously, such a self-supporting 
shaft scaffold for an elevator can serve as support element for a protective lining in 
that lining plates are mounted thereon. 

The module-shaped mounting elements therein preferably are delivered 
as pre-assembled units to the place of installation and are assembled only. 

Further features and advantages of the present invention result from the 
following description of the attached drawing, wherein: 

Fig. 1 is a top view onto an embodiment of the present invention with two 
disc engines located on bottom; 

Fig. 2 is a side view of the embodiment shown in Fig. 1 ; 

Fig. 3 is a top view onto another embodiment of the present invention 

with gear; 

Fig. 4 is a top view onto another embodiment of the present invention 

with gear; 

Fig. 5 is a top view onto another embodiment of the present invention; 

Fig. 6 is a detailed view of a cable sheave in accordance with one of the 
embodiments of Figs. 1 to 5 with integrated disc brake; 

Fig. 7 is a detailed side view of a cable sheave in accordance with one of 
the embodiments of Figs. 1 to 5 with integrated emergency brake; and 
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Fig. 8 is a top view onto the cable sheave of Fig. 7; 
Fig. 9 is the schematic view of an embodiment of an elevator with a 
drive disposed in the elevator shaft; 

Fig. 10 is a top view onto the embodiment of Fig. 9; 
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Figs. 1 1 and 12 are schematic side views of further embodiments; 

Fig. 13 is a detailed view of a drive unit as used in the embodiments un- 
der Figs. 1 to 4, and 

Figs. 14 to 17 are further embodiments of elevators with drive units lo- 
cated in the elevator shaft, of another kind than that shown in Figs. 1 to 13. 



Fig. 1 shows a top view onto an embodiment of the present invention, in 
which an elevator cabin 1 provided with sliding doors 2, arranged and guided within 
a self-supporting shaft scaffold consisting of vertically extending segmented guide 
elements 3 for said cabin 1 , also vertically extending segmented guide elements 4 
for a counterweight 5 and as well as of module-shaped mounting frames 6 prefera- 
bly manufactured of sheets bent in U-shape and open to bottom, by which said 
guide elements 3 and 4 can be connected, preferably screwed or welded together. 
Said mounting frames 6 therein can be located in arbitrary vertical position on said 
guide elements 3 and 4, on the intersecting points of the individual segments of 
said vertical guide elements in particular for connection thereof. At or in said mod- 
ule elements 6, driving disks 7 as well as cable sheaves 8 and 9 can be pre- 
assembled, which serve for driving and guiding the cable or flat band (not shown) 
required for lifting and lowering said elevator cabin 1. In the embodiment shown in 
Fig. 1 the two opposing driving disks 7 are made rotate using a full floating axle (not 
shown) or hollow shaft, which can be embodied with gear, without gear, as ring en- 
gine, special engine, flat engine or any other possible drive unit, wherein said drive 
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a/o. can be disposed e.g. vertically on or in said shaft wall or house wall in front of 
which said shaft scaffold is mounted. 

Fig. 2 shows a partial side view of the embodiment to be taken from Fig. 
1 of the present invention. Corresponding elements therein are provided with cor- 
responding reference numbers. From Fig. 2 the connection in particular of the indi- 
vidual segments of the said vertical guide elements 3 and 4 by said module ele- 
ments 6 can be taken, said segments of said guide elements 3 and 4 engaging at 
the working face like groove and tongue and being fixed to said mounting frame 6 
using fixation means like screws 1 1 or the like. Therein Fig. 2 shows a so-called 1:1 
embodiment. I.e. the loads (the cabin and the counterweight) to be lifted or low- 
ered, respectively, each are fixed to one end of said flat belt or cable. Neither 
cabin nor the counterweight are suspended in block and pulley (no block and pulley 
effect is realized). A drive not shown which acts on said driving disks in accordance 
with the embodiment under Fig. 1 is disposed in the area of said lower mounting 
frame 6 together with said driving disks 7. I.e. here the embodiment "drive on bot- 
tom" is realized. 

A drive (not shown) which in accordance with the embodiment under 
Fig. 1 acts onto said driving disks 7 can in modification of the embodiment shown in 
Figs. 1 and 2 be arranged in the most different positions of the shaft scaffold 
formed by said guide elements 3 and 4 and said mounting frame 6, i.e. on the 
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lower mounting frame 6 and on the upper mounting frame 6 as well as also on a 
further mounting frame possibly to be provided for as well as within or outside of 
the elevator shaft formed by said shaft scaffold. 

Fig. 2a shows a partial side view of an embodiment which came into ex- 
istence from a modification of Fig. 1. In this embodiment the 1:1 principle is real- 
ized. However, the drive 7 x not shown, now is arranged on said upper mounting 
frame together with said driving disks, the principle "drive on top" is realized. 

A further modification is shown in Fig. 2b. Here, the drive not shown as 
well as driving disks 7" again are disposed on said lower mounting frame (principle 
"drive on bottom"), but here the so-called 2:1 principle is realized. Both ends of the 
elevator cable or flat belt are fixed to the building. Said elevator cabin as well as 
said counterweight are suspended in block and pulley, i.e. the so-called block and 
pulley effect is made use of. 

Fig. 2c shows a further modification. This embodiment as well works un- 
der the so-called 2:1 principle. In this embodiment, however, the drive not shown 
together with the relating driving disks 7" again is located in said upper mounting 
frame 6, i.e. the principle "drive on top" is realized. 
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In the embodiment shown in Fig. 3 the engine is located outside of the 
elevator shaft formed by said shaft scaffold of the kind as described with respect to 
Figs. 1 and 2, wherein, however, also arrangements of the drive 12 in the middle 
between said two driven driving disks 7 or in any other arbitrary position between 
said driving disks 7 are possible. The embodiment of Fig. 3 differs from the em- 
bodiment also with respect to the number as well as the arrangement of said cable 
sheaves 13 to 16 via which again the cable or flat belt required for lifting and lower- 
ing said cabin 1 as well as said counterweight 5 is guided. 

Fig. 4 shows a further embodiment of the present invention. In difference 
to the embodiments under Fig. 3 said cable sheaves 16 are substituted for by a 
cable sheave 17 fixed to said counterweight 5. The drive again is effected using 
driving disks 7 which are driven by a shaft 18 connecting them, said drive being 
arranged in the middle between said driving disks 7 on said shaft 18. In the em- 
bodiment shown in Fig. 3 the drive 12 therein is seated in the area of a lower 
mounting frame 6. It also is conceivable to arrange said drive 12 in the area of said 
upper mounting unit 6 which together with said guide elements 3 and 4 as well as 
said upper mounting units 6 form said shaft scaffold for the elevator. 

Fig. 5 in schematic view shows an embodiment in accordance with the 
invention, in which said elevator cabin 1 is arranged in rucksack-like manner in 
front of the means of up- and downward movement of said elevator cabin 1 . All 
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means for moving said elevator cabin 1 as well as said counterweight 5 in upward 
and downward direction within said elevator shaft 1a therein are combined in a 
mounting unit 6 which can be flatly disposed in front of the rear wall of said elevator 
shaft, wherein in Fig. 5 only said driving disk 7 is shown schematically. Said driving 
disk 7 in the embodiment shown in Fig. 5 instead of a driving disk can also be a 
ring engine. However, a drive with gear also is conceivable, wherein drive and/or 
gear are located in the rear wall of said elevator shaft 1a and wherein the perfo- 
rated plate principle is made use of. 

Fig. 6 in schematic way shows a cable sheave 19 mounted in a mount- 
ing frame 6. On said mounting frame 6 in addition a preferably regulated cable 
brake 20 is arranged which runs in mesh with a brake disk 21 fixed to said cable 
sheave 19. 

Fig. 7 in schematic way shows a cable sheave 22 rotatably arranged on 
a mounting frame 6 and preferably protruding upwardly through an opening 23 in 
the latter. Brake blocks 24 are disposed on both sides of said opening 23. In case 
of axial failure of said cable sheave 22 the latter is pulled in upward direction by the 
load of the elevator acting on said cables 25 into contact with said brake blocks 24 
such that emergency braking of the elevator is effected. Fig. 8 shows a top view 
onto the arrangement under Fig. 7. 
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The further figures elucidate advantageous measurements for arranging 
the drive. Therein the drive can always be fixed outside of the "shaft cross-section" 
defined by said mounting frame, when the demand of optimum utilization of space 
requires fixation within the shaft cross-section defined by said mounting frame. 
Said mounting frames and said guide rails therefore will not be shown in the follow- 
ing, as the different manners of fixation are known to the expert. 

Fig. 9 in a side view shows an elevator system with an elevator cabin 1h 
which is guided in lateral guides not shown, within said elevator shaft. Said elevator 
cabin 1h in accordance with the embodiment shown in Fig. 9 is lifted and lowered 
using a drive 3h which may be a so-called flat engine, a disk engine or a driving 
disk. The drive therein acts on a cable or flat belt 4h which, as shown, is anchored 
with both ends 4h1 and 4h2 at the ceiling of said elevator shaft (2:1 principle). Said 
cable or flat belt 4h therein runs from its first anchoring point 4h1 on the ceiling of 
said elevator shaft over a first sheave 5h located below said elevator cabin 1h to a 
second sheave 6h also located below said elevator cabin 1 h and from there to a 
sheave 7h disposed below the ceiling of said elevator shaft. Said cable or flat belt 
4h again is deflected by said sheave 7h and is guided within said elevator shaft in 
downward direction to said drive 3h and again is guided around the latter, wherein 
looping of said drive 3h of approximately three quarters of the circumference can 
be achieved by a correspondingly arranged further deflection sheave 8h. From said 
sheave 8h said cable or flat belt 4h again leads in upward direction to a deflection 
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sheave 9h also disposed below the ceiling of said elevator shaft and from there 
horizontally to a further deflection sheave 10h. From said deflection sheave 10h 
said cable or flat belt 4h is guided in downward direction to a deflection sheave 12h 
located at a counterweight 11h, wherefrom said cable or flat belt 4h again leads in 
upward direction to said second fixation point 4h2 on the ceiling of said elevator 
shaft. 

Fig. 10 shows the same elements as Fig. 1, but in top view onto the ar- 
rangement. 

In Fig. 1 1 an alternative embodiment of the course of said cables or flat 
belts for upward and downward movement of said elevator cabin 1k is shown (also 
2:1 principle). Herein, the axes of rotation of said flat engine 3k as well as of said 
deflection sheave 8k being in direct efficiency contact with said flat engine 3k are 
arranged at right angle to the axis of rotation of the deflections sheaves 5k and 6k 
disposed on the bottom side of said elevator cabin as well as to the axis of rotation 
of said deflection sheave 12k on said counterweight 11k as well as to the axis of 
rotation of said deflection sheaves 13k and 14k in operation rotating in opposite 
directions. In the modification shown in Fig. 11 of the course of said cable or flat 
belt 4k for lifting and lowering said elevator cabin 1k one deflection sheave has 
been saved as compared to the embodiment under Fig. 9, as said deflection 



Substitute specification 



page 1 1 



sheaves 7k, 9k and 10k of Figs. 9 and 10 are substituted for by deflection sheaves 
1 3k and 1 4k under Fig. 1 1 . 

Fig. 12 shows a further modification of the course of said cable or flat 
belt 41 for lifting and lowering said elevator cabin 11 (also 2:1 principle). Herein, the 
orientation of the axes of rotation of said flat engine 31 as well as of said deflection 
sheaves 51, 61, 81, 121, 131 and 141 is in the same direction. Said deflections sheaves 
as well as said flat engine therein preferably are located in the same plane, this 
permitting a flat and room-saving arrangement out of flat engine and counterweight 
outside of the area of said elevator cabin itself. 

Fig. 13 in schematic view shows the possible arrangement of said flat 
engine 3m as well as the relating deflection sheave 8m, as shown in the embodi- 
ments in accordance with Figs. 9 to 12, in a possible positioning within a breaking- 
through of an elevator shaft wall 15m, wherein said breaking-through in the shown 
embodiment is provided with a bordering profiled frame 16m. The arrangement of 
flat engine 3m and deflection sheave 8m in said elevator shaft wall 15m can therein 
be provided for on the level of the underground floor or any other floor. Alternatively 
thereto, however, a positioning in the lateral door area on each floor or, however, in 
a shaft pit in front of said elevator shaft is conceivable. Said flat engine 3m therein 
simultaneously also serves as brake. 
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The embodiment of the preceding Figs. 9 to 13 having a cable or flat belt 
4h-m for lifting and lowering said elevator cabin 1h-m, which is fixed on the ceiling 
of said elevator shaft with both ends permits an essentially arbitrary arrangement of 
the individual elements of said elevator with respect to one another, whereby good 
accessibility of the drive units and thus simple assembly as well as maintenance 
can be guaranteed. 

Fig. 14 shows a further embodiment of the invention, in which a drive 
with two driving disks 17n and 18n separately or commonly driven by a connecting 
shaft is provided for. In contrast to the embodiment shown in Figs. 9 to 13, under 
the modifications under Figs. 14 to 16 of a further embodiment an elevator cabin is 
not lifted and lowered by a cable or flat belt fixed with both ends to the ceiling of 
said elevator shaft and which runs over deflection sheaves and a flat drive, but by 
two cables or flat belts 27n1 and 27n2 arranged in mirror-inverted manner with re- 
spect to one another. Therein, the ends respectively are fixed to a frame 19n on 
which an elevator cabin is to be suspended as well as to a counterweight 26n (thus 
the so-called 1:1 principle is realized). Between these two ends said cables or flat 
belts, respectively, 27n1 and 27n2 run over said deflection sheaves 21 n and 23n or 
20n and 22n, respectively to a driving disk 18n or 19n and from there over a deflec- 
tion sheave 25n or 24n to said counterweight 26n. Said deflection sheaves 21 n to 
25n therein are fixed under the ceiling of an elevator shaft not shown, directly or via 
one or several frames, wherein the axes of rotation of said deflection sheaves 24n 



Substitute specification 



page 13 



and 25n over which said cables or flat belts 27n1 and 27n2 run to said counter- 
weight 26n are arranged at right angle to the course of the axis of rotation of the 
remaining deflection sheaves 20n to 23n. 

Fig. 15 essentially shows the same arrangement as can be seen from 
Fig. 14, however, said cables or flat belts 27p1 and 27p2 leading from said deflec- 
tion sheaves 20p and 21 p directly to said driving disks 17p and 18p, wherein said 
deflection sheaves 22n and 23n can be saved as can be seen from Fig. 14. 

Fig. 16 finally shows a further modification of the embodiments under 
Figs. 14 and 15, wherein in addition to said deflection sheaves 20n to 25n to be 
seen from Fig. 14 (here 20q to 25q) further deflection sheaves 28q and 29q are 
provided for and said deflection sheaves 24q and 25q are disposed on the opposite 
side of said driving disks 17q and 18q seen with respect to the frame 19q, the axis 
of rotation of said deflection sheaves 24q and 25q corresponding to the orientation 
of the axes of rotation of said deflection sheaves 20q to 23q as well as 28q and 
29q. Thus, the drive and/or said driving disks, respectively, 17q and 18q as well as 
said counterweight 26q can be arranged on the opposite sides of said frame 19q 
and/or said elevator cabin, respectively, suspended thereon. 

Fig. 17 shows a further embodiment of the invention, a drive 31s being 
arranged on the bottom side of an elevator cabin 1 (guide not shown) guided in an 
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elevator shaft 33s, said drive acting on a cable or a flat belt 30s which is fixed on 
point 30s1 on the ceiling of said elevator shaft 33s as well as on point 30s2 on the 
bottom of said elevator shaft 33s. For achieving sufficient looping of said drive 31s 
preferably embodied as flat engine, an additional deflection sheave 32s is therein 
arranged below said elevator cabin 1 . 

Of course, also a combination of the individual features of the shown 
embodiments is possible. 



